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(71) We, BASF AKTIENGESELLSCHAFr. 

a German Joint Stock Company of 6700 
Ludwigshafen, Federal Republic of Ger- 
many, do hereby declare the invention, for 
which we pray that a Patent may be granted 
to us. and the method by which it is to be 
performed, to be particularly described in 
and by the followmg statement : — 

Our copending British Patent Application 
56.865 (Serial No. 1 444 799) describes and 
claims a supported catalyst for the oxida- 
tion of o-xylene or naphdialene to phthalic 
anhydride, comprising an inert non-porous 
carrier and applied thereto a layer of cata- 
lytically active material which contains from 
1 to 40 per cent by weight of vanadium 
pentoxide and from 60 to 99 per cent by 
weight of anatase and which has a vana- 
dium pentoxide content of from 0.05 to 4 
20 per cent by weight based on the supported 
catalyst, wherein the catalytically active ma- 
terial contains from 0.01 to 0.15 per cent 
by weight, based on anatase, or sodium or 
potassium in the form of a compound de- 
25 void of sulfur. 

We have found that the supported cata- 
lysts claimed in the above application may 
be modified so that the catalytically active 
material contains, in place of the sodium or 
30 potassium, from 0.01 to 0.15 per cent by 
weight, based on anatase. of rubidium or 
caesium in the form of a compound devoid 
of sulfur, and that the resulting catalysts 
give advantageous results when used as 
35 catalysts in the manufacture of phthalic 
anhydride by oxidation of oxylene or naph- 
thalene with molecular oxygen. 

In manufacturing the catalysts, the alkali 
metals are added to the catalytic material as 
40 sulfur-free compounds, for example as ox- 
ides or other oxygen-containing compounds, 
such as carbonates or acetates. 

In other respects, the statements in the 
the above patent application apply. 
45 The following Examples illustrate the 



present invention. The steatite spheres used 
as carrier for the supported catalyst are 
non-porous, and inert. 

Example 1 50 
1,800 g of steatite spheres of 6 mm dia- 
meter are heated to 300°C in a coating 
drum. The hot spheres are sprayed, whilst 
maintaaning the above temperature, with a 
suspension consisting of 400 g of finely 55 
ground alkali-free anatase having an inter- 
nal surface area of 11 m^g. 42.2g of vana- 
dyl oxalate in 400 ml of water. 140 ml of 
formamide, 200 ml of water and 0.58 g of 
rubidium carbonate until they have taken 60 
up 6% by weight of catalytic material. 

The catalytic material contains 93.89% 
by weight of anatase. 6% by weight of pent- 
oxide and 0.11% by weight of Rb.O. cor- 
responding to 0.10% by weight of rubidium. 65 

The catalyst is introduc^ into a tube 
of 25 mm internal diameter and 3 m length, 
surrounded by a salt bath. 5.000 liters 
(S.T.P.) of air per hour arc passed through 
the catalyst bed. Using a salt bath tempera- 70 
ture of 375°C and charging the air with 
40 g of o-xylene per cubic meter (S.T.P.), 
the yield is 109% by weight of phthalic 
anhydride, based on 100% Dure o-xylene, 
after 40 days' operation, 110% by weight 75 
after 55 days and 111% by weight after 80 
days. 

Example 2 

1,800 g of steatite spheres of 6 mm dia- 80 
meter are heated to 300*'C in a coating 
drum. The hot spheres are sprayed, whilst 
maintaining the above temperature, wijh a 
suspension consisting of 400 g of finely 
ground alkali-free anatase having an internal 85 
surface area of 11 mVg» 42.2 g of vanadyl 
oxalate in 400 ml of water. 140 ml of form- 
amide, 200 ml of water and 0.40 g of caes- 
ium carbonate until they have taken up 
6.0% by weaght of catalytic material. 96 
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The catalytic material contains 93.92% 
by weight of anatase, 6.0% by weight of 
vanadium pentoxide and 0.08% by weight 
of CsaO, corresponding to 0.076% by weight 
5 of caesium. 

The catalyst is introduced into a tube of 
25 mm internal diameter and 3 m length, 
surrounded by a salt bath. 5,000 litres 
(S.T.P.) of air per hour are passed through 

10 the catalyst bed. At a salt bath temperature 
of 380°C and charging the air with from 
40 to 42 g of o-xylene/ cubic meter, a yield 
of 109.5% by weight of phthalic anhydride, 
based on 100% pure o-xylene, is obtained. 

15 It is proposed in cojpending UK patent 
application No. 46722/72 (Serial No. 
I 391 313) to manufacture phthalic anhyd- 
ride by vapor phase catalytic oxidation of 
either ortho-xylene .or naphthalene with a 

20 molecular oxygen-containing gas, compris- 
ing a catalyticaJly active substance support- 
ed on a porous inert carrier having an ap- 
parent porosity of at least 10% and certain 
other characteristics, the catalytically active 

25 substance comprising 1 to 20 parts by 
wedgjit of VtOj and correspondingly 99 to 
80 parts by weight of TiOj and, based on 
the total weight of the V^O^ and TiO^, 0.02 
to 5.0% by weight of Nb^Os. 0.1 to 5.0% 

30 by weight of P„Os, 0 to 0.25% by weight 
of K,0 and 0 to 0.5% by weight of C^O, 
the total weight of KaO plus CsgO being at 
least 0.05%. By contrast the process of the 
present invention employs a non-porous 

35 inert carrier for the supported catalyst, it 
uses. 

Having regard to the provisions of Sec- 
tion 9 of the Patents Act. attention is di- 
rected to Patent No. 1 409 377. 

40 

WHAT WE CLAIM IS:— 
1. A process for the catalytic oxidation 
of o-xylene or napthalene with molecular 
oxygen to form phthalic anhydride, wherein 

45 a supported catalyst is used comprising an 
inert non-porous carrier and applied there- 
to a layer of catalytically active material 
which contains from I to. 40% by weigjit 
of vanadium pentoxide and from 60 to 99% 

50 by weight of anatase and which has a van- 
adium pentoxide content of from 0.05 to 
4% by weight based on the supported cata- 
lyst, wherein the active material contains 



from 0.01 to 0.15% by weight, based on 
anatase, of rubidium or caesium in the form 55 
of a compound lievoid of sulfur. 

2. A process as claimed in claim 1 
wherein the catalytically active material 
constitutes from 3 to 10% by weight of 
the supported catalyst. 60 

3. A process as claimed in claim 1 or 
2 wherein the anatase in the supported cata- 
lyst has an internal surface area of from 
8 to 15 m^ per gram. 

4. A process as claimed in any of claims 65 
1 to 3 wherein the carrier of the supported 
catalyst is in the form of spheres having a 
diameter of from 4 to 12 mm. 

5. A process as claimed in any of claims 

1 to 4 wherein the anatase in the supported 70 
catalyst has a particle size of less &an 1 
micron. 

6. A process as claimed in claim 5 
wherein the anatase in the supported cata- 
lyst has a particle size of from 0.4 to 0.8 75 
micron. 

7. A process as claimed in any of claims 
I to 6 wherein the catalytically active ma- 
terial of the supported catalyst additionally 
contains from 0.1 to 3% by weight of phos- 80 
phorus in the form of a compound. 

8. A process as claimed in any of claims 
1 to 7, wherein the catalyticaJly active ma- 
terial of the supported catalyst contains 
from 0.1 to 15% by weight of an oxide of 85 
aluminum, zirconium, antamony. arsenic, 
niobimn. chromium, molybdenum, tung- 
sten, cobalt or nickel. 

9. A process as claimed in any of claims 

1 to 8 wherein the layer of catalytically 90 
active material on the carrier in the sup- 
ported catalyst has a thickness of from 0.04 
to 0.2 mm. 

10. A process for the manufacture of 
phthalic anhydride carried out substan- 95 
tially as described in the foregoing Example 

1 or Example 2. 

11. Phthalic anhydride when manufac- 
tured by a process as claimed in any of 
claims 1 to 10. 100 
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